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§21. Installation of High Power Neutral Beam 
Injection System for the LHD 
Kaneko, 0., Takeiri, Y., Oka, Y., Tsumori, K., Osakabe, 
M., Asano, E., Kawamoto, T and Akiyama, R. 
The 180keV, 15MW neutral beam injection heating 
system for the LHD has been installed, which consists of 
two tangential beam lines and four high current hydrogen 
negative ion sources. The specifications of the system are as 
follows; 
Ion Source 
Beam energy 
H· current 
Pulse width 
180 keV 
40A 
10 s 
Beam extraction area·> 25 cmw x 125 cmL 
•) divided into five sections longitudinally. 
Transparency >38 % 
Accelerator single stage 
(three grids system) 
Beam Line 
Vacuum chamber: 3 m w x 2 mL x 3m" 
with magnetic shield and X-ray shield 
equipped 360 m3ls cryosorption pump 
Vacuum chamber: 3.5 m~ x 4.0 m", 
wlo magnetic shield 
1000 m3ls cryosorption pump 
Gas neutralizer: 3.5 mL, with magnetic shield 
Ion separation: 
Beam dump: 
Calorimeter: 
tapered rectangular cross-sections 
magnetic deflection 
made by swirl tube array 
maximum heat flux of 20 MW 1m2 
durable for 0.1 sec. full power beam 
(:xperimental Hai?J Stages for Diagnostics 
Power Supplies 
Filament 14 V 6 kA 30 s I 300 s 
Arc 100 V 5 kA 20 s I 300 s 
Bias 10 V 1 kA 20 s I 300 s 
Extraction -15 kV 75 A 10 s I 300 s 
Acceleration·> -170 k V 90 A 10 s 1 300 s 
*) Accel. P.S. is common for two ion sources. 
Figure 1 shows the arrangement of beam lines around 
the LHD in the experimental hall. Two beam lines are 
installed on the tangential ports 1-T and 10-T, where NBI 
#2 corresponds to so called co - injection and #1 to counter 
- injection. The power supplies for negative ion production 
in the ion sources are also installed in the hall, which are 
floated at the high potential of 180 kV. 
Other power supplies are placed in the next room to the 
experimental hall. Because the hall is surrounded by a 2m -
thick concrete wall and there are no halls on it, all the 
cables including high potential lines detour via basement. 
High potential lines are made by coaxial duct insulated 
using pressurized SF6 gas. 
The earth line of the NBI was designed carefully. All 
the power supplies and beam lines are electrically isolated 
from the floor and connected to the specific earth line of 
NBI's own to limit the circuit where the current can flow 
when the breakdown occurs in the ion source. 
Utilities such as the cooling water supply system 
(including purifier and heat exchanger) and the helium gas 
compressors for cryosorption pump are placed in the 
basement. Liquid nitrogen is supplied from a tank outside 
of the building by a long transfer tube. 
All the control is to be done at the Control Building 
which is about 200 m apart from the experimental hall. 
Two beamlines are controlled separately, which is 
necessary for beam conditioning. 
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Fig. 1. Plan view of LHD experimental hall where two bearnlines are installed. 
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